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EXECUTIVE SUMMARY

A Well Abandonment and Replacement Program has been initiated by the U.S. Department
of Energy’s Rocky Flats Environmental Technology Site.

The continuing purpose of the Well Abandonment and Replacement Program is to ensure that
groundwater monitoring wells and piezometers are viable. Viable monitoring wells include
those wells that have sufficient construction documentaﬁoh, no damage, no obstructions,
enough water for sample collection and analysis, and proper construction. Groundwater
samples are considered representative or characteristic of subsurface conditions only when
they are collected from viable wells. Monitoring wells that do not meet the standard of
viability or are suspected of yielding non-representative data are either eliminated or
replaced. In some cases, viable monitoring wells are removed because they are no longer
needed for data.

"This report documents the Well Abandonment and Replacement Program activities for 1994.

The field activities included (1) abandonment of wells that are no longer necessary to the
Gfoundwater Monitoring Program or are no longer viable, (2) installation of new or
replacemenf wells, (3) drilling and evaluation of special boreholes for geotechnical or seismic
investigations, (4) geophysical assessment including subsurface visual evaluation with
borehole camera of select wells and boreholes, (5) land surveying of the locations of the
above-mentioned wells and boreholes, and (6) installation of two offsite wells. Regulatory
- reporting requirements were complied with through well abandonment and installation
reports. In this report, the terms well, monitoring well, and groundwater monitoring well
are used interchangeably.

The following tasks were accomplished from May 2, 1994 to October 14, 1994:

o 19 wells installed (including two offsite);
o 39 wells abandoned;
. two boreholes abandoned;
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. three wells repaired;

. - 25 wells geophysically logged;

° 28 wells video surveyéd;

o six special borings drilled and abandoned for seismic investigations;

o three special borings drilled and abandoned for geotechnical investigations; and
. three risers installed on existing wells.
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1.0 INTRODUCTION

This report describes and documents the tasks that were performed for the 1994 Well
Abandonment and Replacement Program (WARP) at Rocky Flats Environmental Technology
Site (RFETS), formerly Rocky Flats Plant (RFP). The 1994 WARP was completed under
the direction of the Hydrogeologic Operations Department of EG&G Rocky Flats, Inc.
Actual field work was completed by Jacobs Engineering Inc. under subcontract to EG&G
Rocky Flats, Inc. Second-tier subcontractors included the following:

. Boyles Brothers - drilling;

. Century Geophysical Corp. - geophysical logging;

. Merrick Engineers and Architects - land surveying;

o Tierra Environmental - professional services; and

. Huntington Consulﬁng Engineers and Environmental Scientists - geotechnical
consulting,

In this report, the terms well, monitoring well, and groundwater monitoring well are used

interchangeably.

1.1 SCOPE OF WORK

The scope of work for the 1994 WARP included the following:

o abandonment of wells that are no longer necessary to the Groundwater Monitoring
Program (GMP) or are no longer viable;

o installation of new or replacement wells;

o drilling and evaluation of special boreholes for geotechnical or seismic
" investigations; ‘

. geophysical assessment including subsurface visual evaluation with borehole

camera of select wells and boreholes;

d land surveying of the locations of the above-mentioned wells and boreholes; and

° installation of two offsite wells.
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Thirty-nine wells were abandoned, three existing Wells were repaired, 19 new wells were
installed (including two offSite wells); two boreholes were drilled/abandoned, and three riser
extensions were added to two existing groundwater monitoring wells and one methane vent.
Twenty-eight selected wells and piezometers were video surveyed and geophysically assessed
to determine their subsurface conditions. The information obfained will be evaluated for use

in developing the 1995 WARP.

In addition, the 1994 WARP drilled, collected geotechnical samples, and abandoned three
geotechnical boreholes. A geotechnical report was provided by a licensed geotechnical
subcontractor. This work was performed in support of a sewer line installation project at

RFETS. Also, six special boreholes (ranging from 170 feet to 240 feet) were drilled,
geophysically logged, and abandoned to support a seismic hazard study as part of the
Systematic Evaluation Program (SEP). The SEP is a program designed to evaluate the

potential for the occurrence of natural phenomena that may pose a hazard to the site.

Finally, abandoned, newly installed, and geophysically assessed monitoring
wells/piezometers, and special boreholes were land surveyed to determine their locations and

elevations, according to Colorado true state plane coordinates.
1.2 BACKGROUND AND OBJECTIVES

The WARP was initiated as a result of an internal environmental audit of the RFP facility
performed by the U.S. Department of Energy (DOE) "Tiger Team" in 1989. This audit
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identified the potential for improperly constructed or damaged wells and piezometers to serve
as conduits for contaminant movement in the soil and/or groundwater. Proper abandonment
of wells and piezometers was determined to be the first objective of the WARP plan of

action for the protection of the environment.

A second objective of the WARRP is for it to serve as a maintenance program for the GMP
at RFETS. It has been used to identify monitoring wells that are no longer viable because
of insufficient well construction documentation, well damage, casing obstruction, improper

construction, or insufficient water to collect samples for chemical analyses.

As stated in the WARP Work Plan (EG&G 1994a), the specific objectives of the project are

to meet the following goals:

o Properly abandon nonviable wells and piezometers using procedures that protect

groundwater from contamination.

o Install new wells at locations where groundwater quality or potentiometric data are
needed.
o Install replacement wells and piezometers at locations where a nonviable but useful

well or piezometer is removed. A useful well is a well that is sited at a location and

is monitoring a hydrostratigraphic unit where water quality and hydrologic data are

needed.

. Assess historical wells of unknown construction using borehole geophysical
techniques.

o Assess existing wells with questionable well construction conditions using a downhole

video camera.
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o Establish the locations and elevations of specified wells by land surveying.

After the DOE environmental audit in 1989, a WARP Program Plan (EG&G 1990) was
prepared, and operating procedures (OPs) for the abandonment of groundwater monitoring
wells and piezometers were developed. The WARP Program Plan detailed the goals and
overall objectives of the WARP and defined the usefulness and viability criteria against
which the wells and piezometers were to be evaluated. The wells will be periodically
evaluated for damage, deterioration, and obsolescence. Wells that cannot be repaired or

redeveloped will be appropriately abandoned and replaced if necessary.

A draft Well Evaluation Report (EG&G 1991a) was produced in which the 353 RFP
monitoring wells and piezometers then in existenée were evaluated against the WARP
criteria. This evaluation was performed to identify potential wells and piezometers for
abandonment. (The Well Evaluation Report was finalized in April 1994 [EG&G 1994b]).

The first implementation of field abandonment and replacement activities was conducted in
1992, the second in 1993, and the third in 1994.

The main regulatory driver of the WARP is the Resource Conservation and Recovery Act
(RCRA), 40 Code of Federal Regulations (CFR) 265.91 (c), monitoring well construction
standards. The implementation of the WARP serves to maintain compliance with DOE

‘Order 5400.1 General Environmental Protection Program (DOE 1990). In addition, the

WARP is performed in response to the DOE Tiger Team audit in 1989. The DOE
recommendation was to eliminate wells with incomplete documentation, unused wells, and

piezometers to prevent potential migration of subsurface water.
As a continuation of the WARP, wells fitting the above categories were abandoned, and

specific wells that were identified as critical to the program were replaced. Other wells were
installed as additions to the GMP. |
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1.3 'WORK LOCATION AND SITE DESCRIPTION

Figure 1 presents the location of the wells situated within the perimeter of RFETS that are
discussed in this report. RFETS covers 6,550 acres and is divided into three security zones.
‘Major structures are located in the 400-acre plant security zone, which is an access-
controlled area. Within this controlled area is the Protected Area (PA), which includes the
most sensitive former production areas of RFETS. A 6,150-acre buffer zone surrounds the
controlled area. Figure 2 shows the location of wells installed east of the RFETS boundary.

Of the 39 wells abandoned, 29 wells were located in the controlled area, 19 of which were
within the PA, one of which was in an Area Controlled for Radiological Purposes (ACRP),
also known as a Radiation Controlled Area (RCA). The remaining 10 wells were located
in the buffer zone as well as two boreholes that were drilled and immediately abandoned.
One piezometer was repaired in the PA, and two wells were repaired in the buffer zone.
Two groundwater monitoring wells and one methane monitoring well (all located in the
Present Landfill) had riser extensions added to them. Seventeen new wells were installed
in the buffer zone, and two were installed offsite on the east side of Indiana Street. Three
geotechnical boreholes were drilled, sampled, and abandoned in the Contractor’s Yard. The
six SEP special boreholes were drilled and abandoned in the buffer zone, approximately 800 .
feet northeast of the Present Landfill.

Some of the WARP wells are or were located in areas of potential or known soil and/or
groundwater contamination. This information was taken into consideration during the field
effort. The WARP Health and Safety Plan (HASP) was written to address site-specific
conditions and to specify the required field monitoring and personal protective equipment
(PPE). Soil disturbance permits were obtained according to established procedures for
locations where intrusive work was to be performed. Radiation Worker Permits (RWP) were
obtained as required. Preevolution (pre-field activities) meetings were held at new work
locations, and daily work activity. briefings were held along with tailgate safety briefings.
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1.4 TECHNICAL REQUIREMENTS

As stated, the main regulatory driver of the WARP is the RCRA, monitoring well
construction standards. In addition, monitoring wells were installed in accordance with
Colorado state well construction standards, and Colorado state water well installation and
abandonment permits were completed and submitted. ‘Well abandonment and installation
reporting requirements are discussed in Section 9.0. Appropriate American Society for
Testing and Materials (ASTM) methods and/or certified materials were used throughout the
project. Detailed documentation can be found in individual well files, on the OPs field
forms, in the Rocky Flats Environmental Data System (RFEDS), and in the field logbooks.
Subsurface video recordings (cassettes) were retained by Rocky Flats personnel.
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2.0 WELL ABANDONMENT

Thirty-nine wells were abandoned as part of the 1994 WARP in accordance with OP GT.11,
Plugging and Abandonment of Wells, Environmental Management Divison (EMD) Operating
Procedures, Manual No. 5-21000-OPS-GT, Volume III: Geotechnical (EG&G 1992a).
GT.11 identifies the following generai objectives for well abandonment:

o prevention of groundwater and soil contamination through the well;

. prevention of intermixing of groundwater in different hydrostratigraphic units;

o conservation of hydraulic characteristics of individual hydrostratigraphic units; and
o minimization of physical hazards. '

GT.11 also provides instructions for well abandonment activities.
2.1 PREABANDONMENT ACTIVITIES

Before beginning WARP abandonment activities, State of Colorado Well Abandonment
reports were completed for each well and were submitted as each well was abandoned.
Copies of the applications were retained in the 1994 WARP well files.

Permission to access and work inside the PA, around specific buildings, and in the 800 area
was obtained. Work was scheduled during building and/or area plan-of-the-day (POD)

meetings before work was begun.

Field activity coordination meetings were conducted at each type of location or sensitive area
before abandonment activities were begun. Site-specific items were discussed including
safety, RWPs, utility .clearances, building requirements, and required signs. Tailgate safety
meetings and work activity meetings were held daily. The sign-off sheets documenting these
meetings are included in the individual well files. | ‘
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Work areas were monitored in accordance with OP FO.16, Field Radiological
Measurements, EMD Operating Procedures, Manual No. 5-21000-OPS-FO, Volume I: Field
Operations (EG&G 1992b), to indicate whéther surficial radioactivity existed in the

immediate work area. Monitoring was accomplished by malcing direct soil surface
| measurements with a Bicron Analyst Field Instrument for the Detection of Low-Energy
Radiation (FIDLER). A grid of 17 points was surveyed at each site. Three of the well site
locations had elevated readings on the FIDLER above background levels for radioactivity
(Operable Unit ‘[OU] 2 soil vapor extraction [SVE] wells 24193, 24393, and 25093). The
elevated FIDLER Mgs were detected on the cement surface well pads.

When possible, before abandonment, the groundwater level and total depth of each well were
measured. The volume of liquid contained within the well was calculated to allow for the
design of a waste containment structure sufficiently large to contain well water displaced
during grouting. Several of the wells required a small containment structure constructed
with sand bags and a plastic liner. Liquid displaced from the wells was contained in buckets
as it flowed out of the augers. The bermed area was used to contain any potential spills.
The collected liquid was then placed in a container and transported to the decontamination
facility for disposal. A record of the disposed liquid was entered into the log at the
* decontamination facility. ‘ ‘

2.2 ABANDONMENT METHODS

The first step of well abandonment is to destroy and remove the surface pads and protective
casings. Surface concrete well pads and protective casings were removed from each site as
specified in OP GT.11, Plugging and Abandonment of Wells (EG&G 1992a). The handling
of the resulﬁng waste is discussed in Section 2.7 of this report. Because elevated FIDLER
readings were detected on the surface pads at wells 24193, 24393, and 25093, the crew was
dressed in Level C PPE while the surface pads were removed. Additional surveys were
made of the pads that showed no elevated readings; therefore, it was surmised that the
original readings may have actually come from subsurface contamination. Additional field

monitoring and personnel breathing zone monitoring during the abandonment of these wells
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did not indicate radiological contamination above background levels. The well construction
material that was brought to the surface during the well abandonment was field monitored

for radioactive and chemical contamination, and none was detected.

OP GT.11, Plugging and Abandonment of Wells, (EG&G 1992a) identifies the following five
methods for well abandonment at RFETS: '

. casing pulling;

o casing destruction (i.e., drilling out Casing);
° overdrilling; '
° overcoring; and

L abandonment in place (i.e., without casing removal). -
Well abandonment data are summarized in Table 1.
2.2.1 Casing Pulling

The Work Plan (EG&G 1994a) specified that four wells should be abandoned by pulling the
casing; however, these wells were abandoned in place without casing removal because of
field conditions. Wells 0154, 0254, and 0354 were constructed from galvanized, perforated
12-inch steel casing and were located on hillsides, making them difficult to access with the
drill rig. Because of the large diameter of these casings, they could not be pulled or
overdrilled. In addition, well 0154 was located in an ACRP, which created additional
logistical problems for equipment and personnel. Because well 5670 was located close to
Building 776 with an overhang and aboveground utility wires, the drill rig could not be

positioned over the well to perform the abandonment.
2.2.2 Casing Destruction

Four wells were abandoned by casing destruction. This method involves using a hollow-stem

auger drilling rig to drill out both casing and annular completion materials. Three of four
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wells abandoned by the casing destruction method (5070, 5570, and 6874) were constructed
with polyvinyl chloride (PVC) casing.

Typically, casing destruction is only performed on wells with PVC casing. However, well
4986, constructed with stainless-steel casing, was abandoned by this method because the
inner steel casing was broken off below ground surface (bgs) during the surface pad and
protective casing removal, and the attempt to overdrill had failed. The auger hit the top of
the casing rather than fitting around it, causing the casing to be destroyed as the augers were
advanced. - Stainless-steel cuttings and annular material were brought to the éurface
throughout the abandonment procedure. A downhole detonation occurred at 58 feet, and
field monitoring instruments (MSA® Passport—an oxygen, carbon monoxide, hydrogen
sulfide, and Lower Explosive Limit [LEL] meter - calibrated to methane) detected hydrogen
sulfide, methane, and carbon monoxide gases inside the well borehole. The LEL meter’s
readings ranged from 12-20 percent for methane, which indicated an explosive atmosphere.
_The presence of carbon monoxide (a by-product of combustion) indicated an explosion had
occurred. Gas samples were collected from the borehole and were submitted to an onsite
analytical laboratory. The results were inconclusive. The gas inside the borehole was
displaced by pumping argon gas into the borehole. Continuous field monitoring was

conducted. When it was determined that conditions were safe to continue work, grout was

tremmied into the borehole, and abandonment was completed according to GT. 11, Plugging

and Abandonment of Wells, (EG&G 1992a). Well 4986 was abandoned with 11 feet of
casing left in place (58 to 69 feet bgs), and the remainder was removed by destructive
drilling.

2.2.3 Overdrilling

The overdrilling method used hollow-stem augers to drill around the well casing. After the
augers have drilled around the casing to the total depth of the original borehole, the casing
is bulled with the augers in place. The hole is then reamed to remove the annular materials.
Four SVE wells (24093, 24193, 24393, and 25093) were abandoned by overdrilling. The

casing and well construction materials were radiologically surveyed and field monitored as
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they were removed from the borehole. As stated in Section 2.2, no contamination above
background levels was detected. The casings and concrete pads were handled as described

- in Section 2.7 of this report.

2.24 | Overcoring

Overcoring is similar to overdrilling except that a coring tool is used to remove annular

‘material from around the casing. It is typically used in deep wells or where the casing is

embedded in consolidated rock. This method was listed as an option to overdrilling in the
WARP Work Plan (EG&G 1994a); however, overcoring was not required during the fiscal
year (FY) 94 WARP.

2.2.5 Abandonment in Place
The WARP Work Plan (EG&G 1994a) states that wells that do not penetrate a confined

hydrostratigraphic unit may be abandoned with the casing left in place. Thirty-bne wells
were abandoned in place. Because of drill rig access problems, a field decision was made

. to abandon in place selected wells that were proposed for abandonment by other methods.

Table 1 lists the abandonment method for each well.

For dry wells, abandonment in place was accomplished in accordance with GT.11, Plugging
and Abandonment of Wells, (EG&G 1992a) by the following steps:

1. The wells were filled with bentonite grout to within 3 feet of ground surface and
allowed to set for 24 hours.

2. Bentonite chips or pellets were placed to ground surface or top of casing.
3. A permanent watertight cover was placed on the casing at ground level.
4, A surface protective concrete slab or plug was installed.
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5. A metal monument was placed in the center of the slab or plug and the location code

(well number) was inscribed in the concrete of the well pad.

Abandonment m place for wells containing water was performed in accordance with GT.11
(EG&G 1992a) and consisted of the following steps:

1. In an unconfined well the casing was filled with sand to the static water level. In a
confined well with known well construction, the casing was filled to the level of the
top of sand.

2, Bentonite grout was placed to ground surface.
3. A permanent watertight'cover was placed on top of the casing.
4, A surface protective concrete slab or plug was installed. .

5. A metal monument was placed in the center of the slab or plug and the location code

(well number) was inscribed in the concrete of the well pad.

Well 0166 had previously been improperly plugged. The well was not grouted to surface,
was filled with trash and concrete blocks, and did not have any surface protection. During
the 1994 WARP, this well abandonment was completed properly and an aboveground surface ‘

pad and monument were installed.
2.3 GROUTING

'fhe abandoned wells, other than those abandoned in place, were grouted in accordance with
OP GT.05, Plugging and Abandonment of Boreholes (EG&G 1992a). Pure Gold® bentonite
grout was mixed in a mechanical grout mixer, checked for proper density (greater than or
equal to 9.9 pounds per gallon) using a mud balance, and pumped into the abandoned
boreholes through either a tremmie pipe or drill rod.
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The bentonite grout was allowed to set for a minimum of 24 hours and was removed to a

depth of between 2 to 3 feet, if necessary to allow emplacement of the concrete surface plug.
2.4 SURFACE PROTECTION

A concrete plug was placed from the top of the grout to the ground surface for abandonments
that required a flush-mounted surface completion. Surface pads were constructed over
abandoned wells that were located in the buffer zone or areas where car and foot traffic were
infrequent. The pads were 3 feet by 3 feet by 6 inches thick and were constructed at ground
surface. The concrete surface pads were inscribe‘d with the corresponding well numbers, and
metal monuments were placed in the center of the concrete surface pads or flush-mounted

plugs. The metal monuments were stamped with the corresponding well numbers.
2.5 BOREHOLE ABANDONMENT

Two boreholes that were intended to be completed as monitoring wells were abandoned at
well locations prior to casing installation. In the first borehole (10494), a specialized surface
casing (discussed in Section 3.3.2) was installed. While drilling the borehole through this
specialized casing, at a depth of 10.40 feet bgs, the surface casing and pad were lifted and
moved. Thus, the integrity of the surface seal was compromised. Therefore, the surface
casing and pad were removed, and the remaining borehole was abandoned according to OP
GT.05, Plugging and Abandonment of Boreholes (EG&G 1992a). An offset replacement
well 12094 was drilled to replace the abandoned borehole.

The second borehole (11194) was abandoned because after the surface casing and pad were
installed and the borehole had been drilled, it was found that the proposed total depth was
in bedrock. Because this was intended to be an alluvial well, and the well was dry, the
borehole was abandoned and relocated. The surface casing and pad were removed, and the

remaining borehole was abandoned. The replacement is well 10094.



2.6 REPAIRS

One piezometer located in the PA (42893) and two groundwater monitoring wells located in
.the north buffer zone (4087 and 6687) were slated for abandonment in the WARP Work Plan
(EG&G 1994a). However, upon examination, it was determined that these wells could be
repaired and remain in the GMP. Therefore, a new surface pad and protective casing were
installed at piezometer 42893, the freeze damage to the casing of well 4087 was repaired by
replacing a short section of casing, and a new surface pad and protective posts were installed

for well 6687. The summary of information for these wells is given in Table 1.
27 WASTE HANDLING FOR ABANDONED WELLS

The environmental materials generated from the WARP activities were handled in accordance
with OP FO. 10, Receiving, Labeling, and Handling Environmental Materials Containers
(EG&G 1992b).

The following materials were removed from the WARP wells as part of the well

abandonment process:

° broken concrete surface pads;

J steel protective casings;

. PVC or steel riser and screen; and

° annular well material (e.g., sand pack, grout, destroyed well casings).

Broken concrete surface pads were field screened (smeared/frisked for radioactive
contamination and monitored for volatile organics), wi'apped in plastic, labeled with well
numbers, and transported to a storage area in the Contractor’s Yard. Casings were field-
screened, cut into 2-foot sections, decontaminated, wrapped in plastic, labeled with the well
number, and transported to a storage area in the Contractor’s Yard.
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2.7.1 Drummed Material from Abandoned Wells

'The annular well material that was removed from each well was field-screened as described

in the last paragraph, placed in drums, and sampled. WARP wells were located in different
OUs throughout Rocky Flats. Each OU has different sampling requirements and data quality
objectives that are outlined in an individual Field Sampling Plan (FSP). Data for waste

-characterization, subsurface geologic characterization, and hydrologic aquifer characterization

were obtained dépending on the needs of the individual OU. Table 2 is a compilation of the
applicable individual FSPs that include the analytical sampling requirements as well as the
sampling intervals.

Composite samples (BP, a prefix used to designate annular abandonment material sé.mples) _
were collected from every four drums that were filled at each site in accordance with GT.02,

Drilling and Sampling using Hollow-stem Auger Techniques (EG&G 1992a). Chain-of-
custody forms were completed for samples that were submitted to offsite laboratories. The
requested analyses are shown in Table 2. Field forms were completed for each composite
sample to document the required analyses, field screening, and associated drum numbérs.

Sample information and the analytical results are stored in the Rocky Flats Environmentai
Data System (RFEDS). In addition, the Well Abandonment and Replacement Program

Geochemical Characterization 1992-1994, Draft, report (EG&G 1995) presents analytical

results from the 1992, 1993, and 1994 WARPs.

In most cases, the drums were transported to temporary storage facilities the day they were
filled. One drum inspection was performed for each site to confirm that the drums had been
removed. This information was documented on the drum inspection forms included in the
well files. The drums are currently stored in RFETS storage facilities awaiting ultimate

disposition.

Drill cuttings were field-screened using an organic vapor monitor and a radiation detector

according to FO.15, Photoionization Detectors (PIDS) and Flame Ionization Detectors
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(FIDs), and FO.16, Field Radiological Measurements (EG&G 1992b). Field screening data
are documented on the appropriate field forms and are stored in the individual well files.

The waste characterization determinations | for the WARP sites were made and are

documented in Appendix A.

The 30-gallon gray drums were lined with tWo 3-mil (thousandth of an inch) plastic square-

‘bottomed bags. RADSORB® desiccant was added to the drill cuttings as they were placed
in the drums. The plastic bags were sealed with duct tape and labeled. The drumsv were
ciosed, labeled with paint pens, and custody seals were installed.

Hazardous waste drum labels were compieted and afﬁxed to the drums by a trained and
certified Waste Generator. Drum/waste travelers were completed, signed by the Waste
Generator and the Waste Management Supervisor, and the custody of the drums was
transferred to the operators of RFETS. Drum characterization information for environmental
material generated during the well abandonments can be found in Table 3. The WARP
project generated 128 30-gallon gray drums.

2.7.2 Personal Protective Equipment and Field Trash

PPE and field trash were collected in 3-mil clear plastic bags at each field location. The
material was monitored for volatile organics and radionuclides. The results were
documented on chain-of-custody forms and labels that were applied to the plastic bags. The
PPE and field trash were transferred to the operators of RFETS under chain-of-custody in
accordance with OP FO.6, Handling of Personal Protective Equipment (EG&G 1992b).

2.8 HEAVY EQUIPMENT AND GENERAL DECONTAMINATION
Field equipment was decontaminated in accordance with OP FO.3, General Equipment

Decontamination, or OP FO.4, Heavy Equipment Decontamination (EG&G 1992b).
Downhole equipment was decontaminated before it was used, between uses, and after its
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final use (before it was released from the site). The drill rigs, grout mixers, support
vehicles, and other heavy equipment were decontaminated before use, before and after
working within Individual Hazardous Substance Sites (IHSSs), before and after use within
the PA, and before obtaining property release evaluations (PREs) to remove the equipment
from RFETS.

General small equipment was decontaminated in the field using tubs, garden sprayers,
Liquinox, and deionized water. Decontamination liquid was collected in containers and
transported to the decontamination facility for disposal. Heavy equipment decontamination
was performed at the main decontamination facility in the RFETS Contractor’s Yard.
Equipment used inside the PA was decontaminated at the PA Decontamination Facility before

it was removed from that area.

Equipment received a PRE that stated screening and field-monitoring requirements in
accordance with OP FO.16, Field Radiological Measurements (EG&G 1992b). and
Environmental Management Radiological Guidelines (EMRG) 3.02 (4-B96-ER-OPS-EMRG-
03.02), Survey Requirements for Conditional and Unrestricted Use (EG&G 1991b),
Environmental Managefnent Radiological Guidelines, Manual No. 3-21000-OPS-EMRG,

before it was removed offsite.
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3.0 WELL INSTALLATION

Nineteen wells were installed as part of the FY94 WARP. The wells were installed as new
wells to (1) serve as additions or replacements to the GMP, (2) evaluate well construction
design (Section 3.3.4), or (3) provide monitoring data in support of select OUs. Refer to
Table 4 for well installation summary information.

3.1 PREDRILLING ACTIVITIES

Before the project fieldwork was allowed to begin, a readiness review was completed. Soil
disturbance permits for each new monitoring well site were obtained. "

Borehole clearances and utility surveys were completed at each site. A work activity
meeting was held with the field personnel who would be working on the well installations
to inform them of ahy safety hazards that might be present. These meetings are documented
in the well files.

Biological surveys were conducted at each new well location to comply with the following

regulations:

Federal Regulations Migratory Bird Treaty Act

Endangered Species Act

Clean Water Act - Wetlands

National Environmental Policy Act (NEPA)

Colorado Regulations Threatened Endangered and Nongame Species Act II |

The onsite surveys consisted of taking a walkixig sweep of the areas and then flagging areas
of ingress and egress to prevent unnecessary disturbance of the biota. The presence or
absence of the species of concern was documented and, in some cases, work was delayed

as a result of the presence of migratory birds in the proximity of a well site.
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Preactivity surveys were conducted using a Bicron Analyst FIDLER at the new well
locations. Radiation levels elevated above background were not detected by FIDLER
measurements at any of these locations. The drill rigs and equipment passed Occupational
Safety and Health Administration (OSHA) inspections. State of Colorado Well Installation
permit applications were completed for each of the proposed wells and submitted, which is

documented on the well installation field forms.
3.2 DRILLING METHODS

The FY94 WARP wells were drilled in accordance with GT.01, Logging Alluvial and

Bedrock Material, GT.02, Drilling and Sampling Using Hollow-stem Auger Techniques,

GT.03, Isolating Bedrock from Alluvium with Grouted Surface Casing, and GT.04, Rotary
Drilling and Rock Coring (EG&G 1992a).

Fifteen boreholes were drilled using a Mobile B-57 hollow-stem auger drilling rig. Wells
11294, 11394, 11494, and 11594 were drilled using a Mobile B-57 drilling rig equipped with
an ODEX® air rotary percussion hammer drilling system.

The 19 groundwater monitoring wells were installed in accordance with GT.06, Monitoring
Well and Piezometer Installation (EG&G 1992a). Boreholes that were drilled to 30 feet or
less were drilled with a 4-1/4-inch inside diameter (ID) hollow-stem auger. Those that were
deeper than 30 feet were drilled using an 8-1/4-inch ID hollow-stem auger.

The monitoring wells were constructed with 2-inch diameter, PVC casing. A 2-foot sump
with a threaded end cap was placed in the bottom of each well. All of the monitoring wells,
except the two test wells, were completed using 16/40 silica sand as the filter pack material.
A bentonite seal was installed above the filter pack in each well. Bentonite grout was mixed
in a mechanical grout mixer and placed in the borehole with a tremmie pipe. The grout
density was confirmed to be greater than or equal to 9.9 pounds per gallon with the use of

a mud balance.
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A 12-inch diameter, Schedule 80 PVC surface casing or a 16-inch diameter steel
surface casing wasA installed by drilling a 16- to 20-inch diameter borehole with a 12-
inch ID hollow-stem auger. The borehole was enlarged as necessary with a pick and
shovel. All soil cuttings were carefully removed and placed in separate drums at

each well site.

The surface casings were installed in accordance with GT.03, Isolating Bedrock from
Alluvium with Grouted Surface Casing (EG&G 1992a), using concrete instead of
bentonite grout. The PVC casings had been wire wrapped, and the steel casings had
been rebar welded to the outside to create more surface area for the adherence: of
concrete. The casings were placed in the boreholes to a depth of 2 feet, with a 6-
inch stickup, to prevent potenﬁally contaminated surface soil from entering the
borehole.

A concrete surface pad, 3-feet long by 3-feet wide by 6-inches high, was placed
around each speclahzed surface casing. The well number was inscribed in the

concrete surface pad of each well.

Soil from the bottom of the surface casing (2 feet bgs) was collected as a surface
casing sample and analyzed for selected radionuclides.

Locking well caps were placed on the 12-inch diameter PVC casings, pending
analytical results from the surface casing sample. Locking caps with a 16-inch
diameter were not available; therefore, clear plastic was placed on the top of the
casing, which was then sealed with duct tape. Custody seals were placed on the
plastic covers to detect tampering. '

Upon confirmation that cross-contamination did not occur, drilling activities resumed
and were performed in accordance with GT.02, Drilling and Sampling Using Hollow-
stem Auger Techniques (EG&G 1992a).
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3.2.1 Standard Wells

Wells 10994 and 11094 were drilled in accordance with OPs GT.02, Drilling and Sampling
Using Hollow-stem Auger Techniques (EG&G 1992a). Analytical samples were collected
following the OUS Field Sampling Plan (DOE 1991a). The boreholes were continuously
cored. The wells were constructed with a single casing in accordance with GT.06,
Monitoring Well and Piezometer Installation (EG&G 1992a). Figure 3 is a schematic
diagram of a standard monitoring well completion. |

3.2.2 Wells Constructed with Specialized Surface Casing

Surface contamination is widespread east of the Industrial Area of RFETS as a result of wind
dispersal of soil containing certain radiological constituents, including plutonium and
americium. Specialized surface casing was designed and aseptic drilling techniques were
used to prevent potential surface-soil contamination from being carried down the borehole.
Nine of the monitoring wells installed on RFETS property were constructed with double
casing (a separate specialized surface casing/sanitary seal) as specified in GT.03, Isolating
Bedrock from Alluvium with Grouted Surface Casing (EG&G 1992a). The monitoring wells,
on RFETS property, that had a specialized surface casing installed before they were drilled.
are wells 10094, 10194, 10294, 10394, 10594, 10694, 10794, 10894, and 12094. Two
additional monitoring wells were installed east of Indiana Street (discussed in Section 3.3.3)
using aseptic drilling techniques. These wells were installed in response to recommendations
of the Well Evaluation Report (EG&G 1994b). |

To determine and/or prevent cross-contamination while these wells were being drilled or

constructed, the following procedures were followed:
. A surface soil sample was collected in accordance with GT.08, Surface Soil

- Sampling, (Modified 5-point RFP Method) (EG&G 1992a) and analyzed for selected

_radionuclides.
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o The boreholes were continuously cored and analytical samples were collected in

accordance with the field sampling plan for the OU in which the well was located
(Table 2).

Figure 4 presents a schematic diagram illustrating the phases of the instailation of the
specialized surface casings. ‘

3.2.3 Offsite Wells

Two groundwater monitoring wells were installed on the east side of Indiana Street (in the
Walnut Creek drainage on City of Broomfield property). These wells were drilled for the

reasons described in Section 3.3.2.

Wells 11894 and 11994 were installed and constructed in the same manner as the wells with
specialized surface casings described above. Figure 2 is an offsite location map for these
two wells. These wells are constructed as shown in Figure 3. The specialized surface

casings were installed as shown in Figure 4.
3.2.4 Test Wells

Two alluvial monitoring wells (11694 and 11794) were located adjacent to an existing well
(B200889) in the north buffer zone. These wells were insta]ied to evaluate the effectiveness
of the screen slot size and filter pack design to reduce turbidity during groundwater
sampling.

These wells were constructed with 2-inch nominal ID, Schedule 40, PVC casing in
accordance with GT.06, Monitoring Well and Piezometer Installation (EG&G 1992a). The
well construction deviated from GT.06 in the following ways: '
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. Well 11694 was constructed with a 2-inch and 4-inch diameter dual wall, 0.008-inch

slot size well screen with 40/60 mesh inner and 16/40 mesh outer sand filter packs.

. Well 11794 was constructed with a single 2-inch inside diameter, 0.006-inch slot well
screen and 30/70 mesh sand filter pack.

The wells were continuously cored. Soil/drill cuttings from these wells were handled in -
accordance with FOQ.23, Management of Soil and Sediment Investigative-Derived Materials
~ (IDM) (EG&G 1992b). This procedure was followed because the wells were not located in
an JHSS, Potential Area of Concern (PAC), Additional Area of Concern (AAC), or OU, and
because historical well data from other wells in the area did not indicate any contamination.

During the drilling of the wells, the cuttings were placed on bermed plastic, and they were
covered during nonworking hours. PREs were obtained for the soil; proper contaminant
screenings were completed; and the material was transported and disposed in the Present
Landfill at RFETS.

An evaluation of the effectiveness of the varying screen slot sizes is not currently available.
The GMP at RFETS will evaluate these wells during ongoing well sampling events.

3.2.5 ODEX® (Air Percussion) Wells

The ODEX® air percussion drilling method was used to drill and install groundwater
monitoring wells 11294, 11394, 11494, and 11594,

The ODEX® method is an air rotary, continuous casing advance system using a downhole
percussion hammer. The hammer bit is used in conjunction with a reamer bit that enlarges
the borehole enough to allow the casing to follow the hammer downhole. The casing used
was 6-inch outside diameter (OD) threaded steel in 5-foot sections. The circulation medium
for the system is compressed air that is injected down the drill rods and circulated up the
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annulus between the steel casing and the drill rods, returning the drill cuttings to the surface.
A Mobile B-57 tandem drilling rig was used. '

Soil and drill cuttings from these wells were handled as described in Section 3.2.4.

During the drilling of the wells, the cuttings were placed on bermed plastic and covered
during nonworking hours. PREs were obtained for the soil; proper contaminant screenings
were completed; and the Construction Management Department coordinated the pickup,
transport, and disposal of the IDM in the present landfill at RFETS.

3.3 SURFACE COMPLETIONS

The surface completions for the standard wells were installed in accordance with GT.06,
Monitoring and Piezometer Installation (EG&G 1992a). Figure 5 is a schematic diagram of
surface completion.

The surface completion for the wells constructed with specialized surface casings was
modified to accommodate the large-diameter surface casings. The 5-foot long, 8-inch
diameter protective casing was placed inside of the 12- or 16-inch diameter surface casing
to a depth of 2 feet bgs. Concrete was placed in the annulus between the protective casing
and the specialized surface casing. The existing pad with the well number inscribed in it was
left in place around the well.

3.4 SOIL SAMPLING

The field sampling for WARP was designed to meet the requirements of RCRA Facility
-Investigation/Remedial Investigation sampling, and the individual FSPs from the affected
OUs (OUS, [DOE 1991a], OU6 [DOE 1991b], OU7 [DOE 1992}, and OU11 [DOE 1994)).
The FSPs indicated analytes of concern and sampling intervals. Table 2 is the WARP
Sampling Matrix. Because of economic constraints, WARP provided limited support for
OU11. No analytical samples were coliected for wells 11294, 11394, 11494, or 11594.
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Borehole (BH, used to designate samples taken from the borehole) samples were collected
and handled in accordance with FO.13, Comainerization, Preserving, Handling, and
Shipping of Soil and Water Samples (EG&G 1992b). Soil samples were collected using a
standard split-spoon sampler with a moss wireline system.

Samples were submitted for analysis of Target Compound List-Volatile Organic Analysis
(TCL-VOA), Target Compound List-Semivolatile Organic Analysis (TCL-SVOA), Target
Analyte List (TAL) metals, and radionuclides. In addition, well 5771 was analyzed for
polychlorinated biphenyls (PCBs) and plutonium.

Sample numbers and location codes for WARP were assigned by the EG&G Sample

' Management/Control Department. Samples with the BH prefix designate in situ borehole

material. Samples with BP preﬁx'designatc annular and well construction materials extracted
from existing wells/piezometers. Duplicate radionuclide screen samples were sent to Royl
F. Weston Laboratories in Lionville, Pennsylvania, and International Technology’s, St.
Louis, Missouri, laboratories. TCL-VOAs and TAL metais were sent for analysis to Roy
F. Weston’s-Gulf Coast, Illinois, laboratory. 'SVOAs were sent to International
Technology—St. Louis, Missouri, and detailed radionuclide analyses were performed by
either Scientech, Texas; 'I‘MA-Norcal,' California; or International Technology—Richland,
Washington, laboratories. (Note: International Technology laboratories became Quanterra
Laboratories as of July 1994.) Analytical results from the laboratories were reported directly
to RFEDS. |

VOA samples were collected in stainless-steel cylindrical sleeves in the downhole end of the
core barrel. The sleeves were immediately covered with Teflon® swatches, capped with
plastic endcaps, sealed inside a plastic bag, and placed in a cooler containing blue ice. A
radionuclide screen was collected for each VOA sample in accordance with FO.18,

Environmental Sample Radioactivity Content Screening (EG&G 1992b).
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Radionuclides and TAL metal samples were collected as composites from the central portion
of the core. A radionuclide screen sample .was collected for each composite sample. VOAs,
SVOAs, and metals were maintained at 4 degrees Celsius (°C). '

Quality Assurance/Certificates of Analysis were obtained from the bottle manufacturers to
document that clean and contaminant-free sample bottles were used throughout the project.

3.5 GEOLOGIC CORE LOGGING

Preliminary lithologic logging was performed at the time of core recovery by the site
geologist. A field borehole log was completed at that time. The core was then wrapped in
plastic, boxed, and transported to a core-logging room. A detailed log was completed in
accordance with GT.01, Logging Alluvial and Bedrock Material (EG&G 1992a). The
geologists performing these procedures received specific core logging training.

Upon completion, the detailed core logs were reviewed by a logging supervisor and then
entered into RFEDS using a field module computer program named LOGGIT. The borehole
log data were then integrated with the geologic logging package to create graphic borehole
logs using LOGGER software. This procedure was accomplished in accordance with FO.
14, Field Data Management (EG&G 1992b), which specified quality assurance/quality
control of the data throughout the project. The LOGGER borehole logs are presented in

" Appendix B of this report.

All of the core recovered was labeled and later photographed in the core box. One copy of
each photograph is submitted in a binder under separate cover. A second copy of each
photograph was placed in the appropriate well file.
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3.6 WASTE HANDLING FOR INSTALLED WELLS

The environmental materials generated from the installation of monitoring wells were
handled in accordance with FO.10, Receiving, Labeling, and Handling Environmental
Materials Containers (EG&G 1992b) as described in Section 2.7.

3.7 DECONTAMINATION

Decontamination of heavy equipment and general equipment for the installation of monitoring

wells was conducted in the same manner as for the well abandonments and is described in

Section 2.8.
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4.0 GEOTECHNICAL BOREHOLES

Three geotechnical boreholes were drilled in the Contractor’s Yard and adjacent parking lots

in support of a proposed sewer line installation. The boreholes were designated 52194,

52294, and 52394. The geotechnical borehole locations are plotted in Figure 1. The drilling

and sampling of these boreholes was performed in accordance with GT.02, Drilling and

Sampling Using Hollow-stem Auger Techniques (EG&G 1992a) and ASTM D-1586, Method
for Penetration Test and Split-Barrel Sampling of Soils (ASTM 1992).

A geotechnical laboratory performed the geotechnical laboratory testing and conducted a
geotechnical engineering study. A report summarizing their findings and presenting their

conclusions and recommendations is included inv this report as Appendix E.

Boreholes 52194 and 52294 were drilled to a depth of 13 feet and borehole 52394 was
drilled to 29 feet. Continuous Standard Penetration Tests (ASTM 1992) and split-spoon
samples of the boreholes were collected in each borehole from ground surface to total depth.
The split spoon samples were submitted to the geotechnical laboratory for testing. Grain size
and soil classification testing (ASTM methods D-422, D-2487, and D-4318) were performed
for each soil type encountered. In addition, strength testing (ASTM methods D-2850, D-
3080, and D-4829) was performed on soil samples taken from borehole 52394. Finally, one
soil sample was collected immediately above the alluvium/bedrock contact in the same
borehole and a hydraulic conductivity test (ASTM method D-5084) was performed on this

sample.

The continuous split-spoon samples collected at the sites were logged in the field by the
geologist in charge of the drilling. The core was then transported to a core logging room
where a more detailed log was.completed. The core was photographed, and copies of the
photographs were handled in the same manner as the photographs of the borehole core,

described in Section 3.6.
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The drill cuttings were placed in drums that were handled in the same way as cuttings from

the other well installations.

Each geotechnical bdrehole was abandoned immediately after it was completed and all
samples had been collected. The boreholes were abandoned in accordance with GT.05 ,
Plugging and Abandonment of Boreholes (EG&G 1992a). Permanent markers were installed
to create an adequate surface seal for each borehole so that they could be located in the
future.
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5.0 SYSTEMATIC EVALUATION PROGRAM BOREHOLES

A Systematic Evaluation Program (SEP) is investigating the seismic response of structures,
systems, and components at RFETS. Six soil boreholes were drilled in support of a seismic
hazard study to an approximate depth of 200 feet each. The SEP borehole locations are
shown in Figure 1. The SEP boreholes are numbered 69194, 69294, 69394, 69494, 69594,
and 69694. The results of the SEP investigation can be found in a draft report titled,
Evaluation of the Capability of Inferred Faults in the Vicinity of Building 371, Rocky Flats
Environmental Technology Site, Colorado (Geomatrix 1995).

5.1 PREDRILLING ACTIVITIES

Soil disturbance permits for the SEP borehole locations were obtained by technical
. representatives of the Engineering Department of EG&G. Biological surveys were conducted
in the area of the boreholes, and ingress and egress routes were flagged. Utility screenings
and borehole clearances were provided by the Construction Management Department. A
pre-evolution meeting was held with the crew who would be working on this phase of the

project. A readiness review was completed and approved.

Bicron Analyst FIDLER surveys were completed for each of the SEP locations. None of |

the site surveys indicated readings elevated above background (see Section 2.1).
5.2 DRILLING METHOD/SURFACE CASING INSTALLATION

Surface casings consisting of 6-inch nominal ID, Schedule 80 PVC were installed in a 10-
5/8-inch diameter borehole to a depth of 20 feet. Hollow-stem auger techniques were used
following GT.02, Drilling and Sampling Using Hollow-stem Auger Te¢hniques and GT.03,
Isolating Bedrock from Alluvium with Grouted Surface Casing (EG&G 1992a). Grout
consisting of portland cement and reduced pH bentonite was installed using a tremmie pipe

into the annulus between the borehole and the casing to grout the surface casing in place.
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After setting a minimum of 24 hours, the boreholes were then drilled through the surface
casing to total depth using a Failing Model 1500 drilling rig.

Drilling was performed in accordance with GT.01, Logging Alluvial and Bedrock Material
and GT.04, Rotary Drilling and Rock Coring (EG&G 1992a).

5.3 GEOLOGIC LOGGING

Soil cuttings were collected in 1-pint Mason® jars every 5 feet. A field lithologic log was
created using these cuttings. The cuttings were field screened for organics using a
photoionization detector and for radionuclides using an A-100 Bicron Frisktech (alpha) and
a Ludlum 31 (beta) with a 44-9 probe in accordance with Environmental Management
Radiological Guidelines (EG&G 1991b). The cuttings were transported to a core-logging
room where a more detailed lithologic log was created.

5.4 WASTE HANDLING
Soil/drill cuttings from these wells were handled as described in Section 3.2.4.

PPE and field trash from the SEP borings were handled as described in Section 2.7.2 of this
report.

5.5 GEOPHYSICAL BOREHOLE LOGGING

Geophysical surveys were performed in accordance with GT.15, Geophysical Borehole
Logging (EG&G 1992a). One or all of the following geophysical tools were used in the SEP
boreholes: natural gamma, density, neutron, and induction. The field geophysical logs were
immediately delivered to the EG&G onsite geologist for interpretation. Final copies of the
logs are included in Appendix C.
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5.6 SYSTEMATIC EVALUATION PROGRAM BOREHOLE ABANDONMENT

The six SEP boreholes were abandoned with surface casing. in place after the geophysical
logging was completed. Bentonite grout was placed in the borehole using either a tremmie
- pipe or the drilling rods. The boreholes were filled to ground surface, and the grout was
allowed to settle for a minimum of 24 hours. The surface casings were cut off at ground
surface. Next, a cement plug was installed from the top of the grout to ground surface. An
aluminum monument with the inscribed borehole number was placed in the center of the

plug.

Site reclamation.was completed, and the sites of the SEP boreholes were not reseeded

because follow-up excavation activity planned in the area would impact site vegetation.
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6.0 GEOPHYSICAL ASSESSMENTS

Twenty-eight monitoring wells and pieiometers were geophysically surveyed and assessed
during FY94 WARP. The assessments consisted of geophysical (electric) downhole logging

and downhole video surveys.
6.1 GEOPHYSICAL SURVEYS

Twenty-five monitoring wells/piezometers were geophysically surveyed using a cased-hole
density log (4x/gamma-gamma) with natural gamma-ray in accordance with GT.15,
Geophysical Borehole Logging (EG&G 1992a). Wells 24193, 24393, and 24993 were
geophysically surveyed with the natural gamma-ray and neutron logging tools before they
were abandoned. The final geophysicai logs are presented in Appendix C of this report.

6.2 VIDEO SURVEYS

Downhole video surveys were conducted to determine the depth and condition of the screen
interval of 28 wells/piezometers (25 wells that were geophysically surveyed plus three
additional). A borehole camera, tripod, winch system, generator, video cassette recorder,
video monitor, and video cassettes were used. A security camera pass was obtained to

operate the camera system.

Video survey tapes will be viewed, and the information gainéd from the tapes along with the
analysis of the geophysical logs will allow recommendations to be made about which wells
can be included in the GMP and which should be included in the FY95 WARP
abandonments. Table 6 is a summary of the wells that were video surveyed. Video records
of subsurface (borehole) inspections performed with the borehole camera will be stored with

the document control records for this project and are not included with this report.
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7.0 RISER EXTENSION INSTALLATION

Riser extensions were installed on groundwater monitoring wells 72093 and 72393 and on
the adjacent methane vent 44592 in the Present Landfill to accommodate the addition of more
fill material around the wells. The riser extensions were re-surveyed, and the new elevations
and changes in the total depths are reflected in the RFEDS database.

7.1 METHANE MONITORING WELL

Ten feet of 8-inch steel casing was detached and removed at the base of the protective
casing, which was installed as part of the 1993 WARP. A semicircular piece of casing at
the top of the protective casing was removed. Then, one 4-inch diameter by 10-foot-long
Schedule 40 PVC riser was screwed onto the existing blank casing of the methane well.
An 8-inch steel protective casing, 20 feet long, was attached to the bolting fastener, resulting
in a 10-foot addition. The semicircular piece of casing that had been at the top of the
protective casing was reattached. The four 3-inch protective posts were then extended and
filled with concrete.

7.2 GROUNDWATER MONITORING WELLS

Two-inch-diameter by 10-foot, Schedule 40 PVC risers were screwed onto the existing
threaded blank casings of monitoring wells 72093 and 72393. Then, 8-inch-diameter, 10-
foot sections of Schedule 80 gray PVC casings were attached to the existing protective
casihgs using Schedule 80 couplings. Figure 6 illustrates the riser extensions.

After the riser extensions were completed, the earth movers added to the elevation of the
area surrounding the wells. The protective casings appeared to have been bent as a result
of earth movement. Bailers were sent down the wells to check their condition. The inner

casings appeared to be undisturbed.
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8.0 LAND SURVEYING

After the well abandonments, well installations, geotechnical borehole installations, SEP
borehole installations, geophysical surveys, and riser extensions were completed, they were
land surveyed by a Colorado-licensed land surveyor (second-tier subcontractor) to determine
their final locations and elevations. In addition, certain locations that were not listed in the
Work Plan (EG&G 1994a) were also land surveyed. The following is a list of the types and
number of locations that were surveyed as part of the 1994 WARP: '

Type of Location Number of Locations
urveyed
Abandoned Wells (Except abandoned well 0788 that 37

be located for survey, and well 4986 that was

was covered with soil by road graders and could not
l abandoned after the surveyors had completed work.)

I Abandoned Boreholes 2
Installed Wells 17
Installed Offsite Wells (plotted on Figure 2) 2
Repaired Wells/Piezometers ' 6
Geotechnical Boreholes
SEP Boreholes 6
Geophysically Surveyed Locations (some of which fit 28
other categories)

Piezometers (B317189, 308-P1, 308-P2) 3
Geoprobes (BH1, BH2, BH3, BH4, BH5) 5
'Americium Zone Wells (00391, 11791, 60194, 60294, 21
60394, 60494, 60594, 60694, 60794, 60894, 60994,

61094, 61194, 61294, 61394, 61494, 61594, 61694,

61794, 61894, 61994)

The above locations were plotted on Figure 1 except for (1) the offsite wells that were
plotted on Figure 2 and (2) the Americium Zone Wells that were too numerous and close
together to fit on a map of this scale.
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The survey was conducted in accordance With GT.17, Land Surveying (EG&G 1992a). The
final location of each well is reported in Colorado central zone true state plane coordinates
using North American Datum (NAD) 27. Three elevation measurements were made on the
new or existing wells: (1) the elevation of the base of the concrete pad (ground level), (2)
the elevation of the top of the inner well casing, and (3) the elevation of the top of the
protective casing. All measurements were taken on the north sides of the wells. The only
elevation measurement that was made on the abandoned wells was taken from the top of the

aluminum monument in the concrete pad.

The survey locations for each well are listed in Tables 1, 4, and 5. Original survey data are
located in Appendix D.
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9.0 REGULATORY REPORTING REQUIREMENTS

Well abandonments implemented at RFETS are administratively required to meet Rule 11,
Code of Colorado Regulations (CCR), 1987, Revised and Amended Rules and Regulations
of the Board of Examiners of Water Well Construction and Pump Installation Contractors,
2 CCR 402-2, August 1 This regulation requires that the well abandonment report be
completed by the person responsible for plugging the well. The report must then be
submitted to thé Office of the State Engiheer by a DOE representative. In addition, GT.5,
Plugging and Abandonment of Boreholes (EG&G 1992a), specifies the completion of Form
GT.SA, Well/Borehole Abandonment Form. These forms serve to document well and

abandonment techniques and equipment used.
9.1 WELL ABANDONMENT REPORTS

During 1994, the WARP abandoned 39 wells. State of Colorado Well Abandonments
Reports were completed and filed with the Office of the State Engineer.

9.2 WELL INSTALLATION NOTIFICATION

During 1994, 19 new wells were installed under the WARP. Permits to construct a well as
specified under 2 CCR 402-2 (CCR 1987) were completed for 19 of the wells that required
DOE signature and application to the Colorado Division of Water Resources.:

During 1994, revisions to GT.6, Monitoring Well and Piezometer Installation (EG&G
1992a), added the Well Installation Notification Form GT.6A to the OP. This form served
to track newly installed wells administratively as specified by DOE. Forms for 19 of these
wells were completed. These forms were used to complete the documentation needed for the
Notice of Intent to Construct a Well that DOE submitted to the Office of the State Engineer.
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FIGURE 3
Schematic Diagram of Alluvial Monitoring Well Completion
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FIGURE 5
‘ Schematic Diagram of a Standard Monitoring Well Surface Completion
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TABLE 1
WELL ABANDONMENT INFORMATION SUMMARY - FY84 WARP
Rocky Flats Environmental Technology Site

0154] 750987] 2084444 §977.0] BEDROCK TEEL f N PLAC 13 0.2 II_ 3.60 10. 07@_ 07/2584]  DRY 0.20

0254 750053] 2084738 5967.¢ BEDROCI TEEL 2 N PLACE 28. 23.8]{INS. DATA 0 23.80] 07/26/84] 07/27/84 DRY 23.80
0354] 7 2| 2084755 5967, BEDROCK TEEL 2 N PLACE 21.8¢ 24.2]INS. DATA 0 24.20] 07/26/84] 07/21/84] DRY 24.20
01686] 748963] 2080547 6056. ALLUMUM NONE N/A N PLACE N/A N/A[FINISH PREV. ABAND. - - -[ osvioe4] o510/94] DRY | SURF.PAD
5070]  751028] 2084211 596268] ALLUV/BDRK PVC 1.5 CSG DESTRUCT 4.09 20.65[INS. DATA ND 24.09 0] 05/31/84] 06/01/84 12. 20.65
5170] 750621] 2083826 5986.4 ALLUVIUM PVC [} N PLAC 3.25 3.2|INS. DATA 1.00 1.00 13.25] 05/18/84] 05/16/84 .52 ,25)
5270 7506831] 2083843 5986. ALLUMUM PVC N PLAC 3.37 3.3{INS. DATA ND, 0 13.37] 018/84] 05/18/84 .54 .37,
5570] 749656] 2084885 5974. BEDROCK PVC 1. CSG DESTRUCT 39.53 39.68]INS. DATA ND 3953 0] 08/01/94] 07/25/4 .55 39.88)
5670] 750712] 2083870 5985. BEDROCK STEEL f N PLACE 2.79 33|INS. DATA ND 32.791 05/23/84] 05/23/54 21.42 32.78
507 7490 208191 6028. ALLUVIUM PVC 4 N PLACE 7.07 NS. DATA 0.50 18.00] 05/04/84] 05/04/84 2.50* ,00)
517 7501 208402 5987. ALLUV/BDRK [ 4 N PLACE .03 INS. DATA .03] 05/20/84] 05/20/94 8.62 .03
527 75107 2084168 5965.8] ALLUV/BORK PVC 4 N PLACE 14.91 14.67[INS. DATA 14, 05/22/84] 052384] DRY 14.91
567 749146] 2081528 6037.2 ALLUVIUM PVC 4 N PLACE 12.60 1%8. DATA 0.3 11. 0503/84] 0504/84 3.67 12.00 |
577 750543] 2084421 5978] ALLUVBDRK PVC 4 N PLACE 7.00 7]INS. DATA 0 0 1.00] 07/22/184] 07/22/94] DRY 00 |
587 750655] 2084388 5978.4] ALLUVBDRK PVC 4 N PLACE 10.81 10.5]INS. DATA ND O_I 10.81] 05/18/84| 05/18/84 3.80° 10.81
587 749205] 2084124 5892.6] ALLUV/BDRK PVC 4 N PLACE 10.17 8.9]INS. DATA ND| 0 .90] 05/2584| 052594 8.60 ) |
607 749030{ 2084051 5892. ALLUVIUM PVC 4 N PLACE ND ND|[INS. DATA ND gI ND] 06/25/94] DRY ND ﬁl
827 749 2083775 6000. ALLUMUM PVC N PLACE 98.29 .5]INS. DATA ND 0 9.50] 0525/84] 05/25/4 8.50] [)
8874 75222 2080249 6035.0 ALLUVIUM PVC CSa DESTRUCT 88.00 37.1]INS. DATA ND 37.40 0] 068/1594| 06/16/94 37.10{ 37.4
4988] 748964 2078287 ND ALLUVIUM ST. STEEL CSG DESTRUCT 69.00 67.1]LENGTH OF SCREEN 2.00 58.00 11.00] 10/08/84] 10/10/54 51.70° 58.00
0587] 748081 2084849 5927.. BEDROCK ST. STEEL 2 N PLACE 51.50 50.83]DAMAG ND 51.00] 0¥/10/84] 05/11/84 42.99 51.00
0188]  750800] 2083288 5955. ALLUVIUM PVC . N PLACE ND 0[INS. DATA 0 ND| 0516/84] 05/1884] DRY ND

y288] 750537] 2083057 5870. ALLUMUM PVC N PLACE ND O[INS. DATA ND] 05/18/84] 0518%84| DRY NO___ |

388] __750130] 2083614 5991.1]  ALLUVIUM PVC N PLACE 45 5.45[INS. DATA 0| 45| 06/20/84| 05/20/04 0.80 45

)488]  749853] 2083367 5998.7 ALLUVIUM PVC N PLACE .01 5{INS. DATA [1)| .01] 05/17/84] 05/17/94 314 .01
0588] 749602] 2083893 5987.3 ALLUMIUM PVC N PLACE .83 6.8]INS. DATA 0] 83| 05/17/84] 05/17/94 4.98* .83
0688 749633| 2084484 5977. BEDRC PVC N PLACE 10.45 10.4]INS. DATA 10.45] 05/17/84] 05/17/84 2.60° 10.45
0788] 750247| 2088025 ND ALLUVIUM PVC N PLACE 12.% 10.33{INS. DATA 2.00 .33] _05/04/94] 0504/84 5.20° 10.33
0888 748968} 2082154 68025.9 ALLUVIUM PVC N PLACE K 7.8]INS. DATA : L15] 05/08/84) 05/06/84 .80 15|
0988 749071] 2083054 6009.7 ALLUMIUM PVC N PLACE 0.39 10[INS. DATA 0 .00] 05/05/84] 05/05/94 .20 .00

088] 7487 2084041 5984.5]  ALLUVIUM PvC N PLACE 0.45 0.4{INS. DATA 0 .45] 05/20/84] 05/20/84 3.4% 45|

188  748613] 2083683 6004 ALLUVIUM PVC 1 N PLACE 3.49 10.23|NOT NEEDED 2.80 2.80 .63] 08/16/84] 08/16/84 1.25 .83
4509 75743 20769768 6035 ALLUMUM PVC 4 N PLACE 42.30 42.43|NOT NEEDED ND 41.00] 05/10/94] 05/11/84 21,43 42.43
4518 757407 2076503 6042. ALLUMIUM PVC 4 N PLACE 42.00 38.96]NOT NEEDED ND 45.00] 05/08/84] 05/10/94 20.64 45.00
45291|__757760| 2076728 8037.0]  ALLUVIUM PVC 4 N PLACE 41,80 42.1|NOT NEEDED ND 0 41.80] 05n8/ma 0511/4] 2201 41.80
24183 749807] 2086905 5956. BEDR PVC 4 OVERDRILL 15.00 _75|LENGTH OF SCREEN 2.97 75.00 09/14/34] 08/18/84 21.50 75.00
2439 749788{ 2086908 5957. BEDROCK ST. STEEL 4 OVERDRILL 74.50 70.5] _.ENC TH OF SCREEN .01 70.00 09/22/184] 09/23/84 26.40 73.00

| 2499 749809] 2086908 5956.3 BEDROCK PVC 2 OVERDRILL 76.00 71.55[LENGTH OF SCREEN 70.50 09/12/84| 08/1394 26.53 76.00
509 749787] 2086912 5957.2 BEDROCK PVC 2 OVERDRILL 71.00 70.4{LENGTH OF SCREEN 70.40 0] 09/20/84] 08/20/84 ND 73.00
u y LX) y 3 ) N
6887 752150] 2083325 5882.3 ND ND 2|REPAIR POSTS AND PAD ND ND ND NA NA 08/08/84] 08/09/84 NA NA
42893 750611} 2084452 5978. ALLUVIUM PVC 2|REPAIR PAD 12.00 NA NA NA NA NA | NA NA NA
See Appendix D for exact coordinate data.
ALLUV = Alluium IN = Inches
BDRK = Bedrock INS data = insufficlent data
bgs = below ground surface NA = NOT APPLICABLE
compromise san seal = compromised sanitary seal ND = NOT DETERMINED IN THIS INVESTIGATION
CSG = Casing . pve = polyvinyl chloride
FT = foet ST. STEEL = stainless stee}
ID = inside diameter * = BELOW TOP OF CASING

T-1 (Page 1 of 1)



TABLE 2

1994 WARP SAMPLING MATRIX
Rocky Flats Environmental Technology Site

s . QU WELL INTERVAL : ANNULAR ABANDONMENTS (BP) INSTALLATIONS (BH):

2 10194 VOA, MET, RADS

4 0154 VOA, SVOC, MET, RADS
42893

5 10294 VOA-D2’ VOA, SVOC, MET, RADS
10394 ce’ : )

10994
11094

6 10494 VOA, MET, RADS
10594
10694
10794
10894

7 10094 - D2’-SOIL VOA, SVOC, MET, RADS VOA, SVOC, MET, RADS
4087* C4’ - ROCK (+PCB, NITRATE)

8 5170 VOA, SVOC, MET, RADS
5270
5670
5171
0188
0288
0588

9 5070 ‘VOA, SVOC, MET, RADS
5271
5671
0388
0788
0888

10 0254 VOA, SVOC, MET, RADS
0354

11 11294« | _ No Samples

11394* ' No Samples
13 5071 VOA, MET, RADS ‘
0988

(win) HAWPFLATS\WARP\T2-SAMAT.DOC 1/31/95 T-2 (Page 1 of 2)
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WELL

TABLE 2 .
1994 WARP SAMPLING MATRIX
Rocky Flats Environmental Technology Site

14

INTERVAL

15

6271
5971

Sitewide

6071
5570

VOA, MET, RADS

5771#*
0488
0688
1088
11194
11494
11594

VOA, MET, RADS (PCB [Pu for preabandonment soil screen])

VOA, MET, RADS

No samples
No samples

RADS =

Gross A, Gross B, U(233/234, 235, 238), Pu(239/240), Am(241), Sr(89/90), Cs(137), Ra(226/228)

(win) H\WP\FLATS\WARP\T2-SAMAT.DOC 1/31/95
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TABLE 3
1994 WELL ABANDONMENT AND REPLACEMENT PROGRAM
DRUM CHARACTERIZATION SUMMARY
Rocky Flats Environmental Technology Site

Drum
Site Drum Size ' Drum Drum Associated Associated
Number Number (gal) Date Filled | Contents Footage ‘BP’ Number ‘BH’ Number
5070 4490JE 30 5/31/94 Soil 10-20 BP00152,159JE —
4491JE 30 | 513194 Soil 0-10 BP00152,159JE —
4492]JE 30 5/31/94 Soil 0-24 BP00152,159JE —_
4494JE 30 5/31/94 Soil 20-24 BP00152,159JE —_
5570 4483JE 30 5/25/94 Soil 0-28 BP00150JE —
4484JE 30 5/25/94 Soil 0-33 BP00150JE —_
4485JE 30 5/25/94 Soil 35-39 BP0O0150JE —
4486JE 30 5/25/94 Soil 33.35 BP00150JE —
4487JE 30 5/25/94 Soil 35-39 BPOOISIJE —
4488JE 30 5/25/94 Soil 0-39 BP00151JE —_
4489JE - 30 5/25/94 Soil 0-39 BPOO151JE —
4986 4869JE 30 10/6/94 Soil 0-58 BP00187JE -
4873JE 30 10/6/94 Soil 0-58 BP00187JE —
4874JE 30 10/7/94 Soil 0-58 BP00187JE —_
4875JE 30 10/6/94 Soil 0-58 BP00187JE —

HAWP\FLATS\WARP\T3DRUMD.DOC T-3 (Page 1 of 8)




TABLE 3
1994 WELL ABANDONMENT AND REPLACEMENT PROGRAM

DRUM CHARACTERIZATION SUMMARY
Rocky Flats Environmental Technology Site

Drum
Site Drum Size Drum Drum Associated Associated
Number Number (gal) Date Filled | Contents Footage ‘BP’ Number ‘BH’ Number

24193 4829JE 30 9/9/94 Concrete Surface BP00175-1771JE —_
4830JE 30 9/9/94 Concrete Surface BP00175-177JE —
4833JE 30 9/9/94 Concrete Surface BP00175-177JE —
4836JE 30 9/19/94 Soil 0-75 BP00180JE —_
4837]JE 30 9/19/94 Soil 0-75 BP00180JE —
4838JE 30 9/19/94 Soil 0-75 BP00180JE —
4839JE 30 9/19/94 Soil 0-75 BP00180JE —
4840JE 30 9/19/94 Soail 0-75 BP00181JE —
4841JE 30 9/19/94 Soil 0-75 BP00181JE —
4842]JE 30 9/19/94 - Soil 0-75 BP00181JE —_
4843JE 30 9/19/94 "~ Soil 0-75 BPO00181JE —
4348JE | 30 9/19/94 Soil 0-75 BP00182JE

24393 4829JE 30 9/9/94 Concrete Surface BP00175-177JE —
4830]JE 30 9/9/94 Concrete Surface BP00175-177JE o —_
4833JE 30 9/9/94 Concrete Surface BP00175-177JE —
4853JE 30 9/23/94 Soil 0-73 BP00185JE —
4854)JE 30 9/23/94 Soil 0-73 BP00186JE —_
4856JE 30 " 9/23/94 Soil 0-73 BP00186JE —_—
4857JE 30 9/23/94 Soil 0-73 BP00185JE C—
4858JE 30 9/23/94 Soil 0-73 BP00185JE —
4859JE 30 19/22/94 Soil 0-55 BPO00184JE _ —
4860JE 30 9/23/94 Soil 0-73 BP00186JE —
4861JE 30 9/23/94 Soil 0-73 BPOO0185JE —
4868JE 30 9/23/94 Soil 0-73 BP00186JE

HAWP\FLATS\WARPAT3DRUMD .DOC ’ T-3 (Page 2of 8)




1994 WELL ABANDONME

TABLE 3

NT AND REPLACEMENT PROGRAM

DRUM CHARACTERIZATION SUMMARY
Rocky Flats Environmental Technology Site

Drum

Site Drum Size Drum "Drum Associated Associated
Number Number (gal) Date Filled | Contents Footage ‘BP’ Number ‘BH’ Number

24993 4795JE 30 9/13/94 Soil 0-70 BP00178JE —
4828JE 30 9/13/94 Soil 0-70 BP00178JE —
4829JE 30 9/9/94 Concrete Surface BP00175-177JE —
4830JE 30 9/9/94 Concrete Surface BP00175-177JE —_
4831JE 30 9/12/94 Concrete Surface BP00178JE —_
4832JE 30 9/13/94 Soil 0-70 BP00178JE —
4833JE 30 9/9/94 Concrete Surface BP00175-177JE —
4834]E 30 9/12/94 Concrete Surface BP00178JE —_
4835JE 30 9/13/94 Soil 0-70 BP00178JE

25093 4829JE 30 9/9/94 Concrete Surface BP00175-177JE —
4830JE 30 9/9/94 Concrete Surface BP00175-177JE —
4833JE 30 9/9/94 Concrete - Surface BP00175-177JE —
4849JE 30 9/20/94 Soil 0-73 BP00183JE —_
4850JE 30 9/20/94 Soil 0-73 BP00183JE —
4851JE 30 9/20/94 Soil 0-73 BP00183JE —
4852JE 30 9/20/94 "Soil 0-73 BP00183JE —

10094 4762JE 30 7/21/94 Soil 0-2 BP00168JE —
4767]E 30 7/21/94 Soil 0-2 BP00168JE —
4768JE 30 7/21/94 Soil 0-2 BP00168JE -
4791JE 30 8/3/94 Soil 2.2-9.0 — BHO00179, 83, 84JE

HAWP\FLATS\WARP\T3DRUMD.DOC
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TABLE 3

1994 WELL ABANDONMENT AND REPLACEMENT PROGRAM
DRUM CHARACTERIZATION SUMMARY
Rocky Flats Environmental Technology Site

Drum ) )
Site Drum Size Drum Drum Associated Associated
Number | Number (gal) Date Filled | Contents Footage ‘BP’ Number ‘BH’ Number

10194 4724)E 30 7/6/94 Soil 0-2 BP00172, 173JE —_
4725JE 30 7/6/94 Soil 0-2 BP00172, 173JE —
4726)JE 30 7/6/94 Soil 0-2 BP00172, 173JE —_ :
4733JE 30 7/8/94 Soil 2.2-14.8 : — BHO00133,34, 141-43, 151-54JE
4738JE 30 7/8/94. Soil 18-39.1 — BH00144-48, 55-59JE
4740JE 30 7/11/94 Soil 2.2-52.2 — " BH00133, 134, 14149, 151-62JE
4741JE 30 7/8/94 Soil 42-44.6 — BH00149, 160JE
4742JE 30 7/11/94 Soil 2.2-52.2 — BHO00133, 134, 14149, 151-62JE

10294 4727JE 30 7/7/94 Soil 0-2 BP00166JE —_
4728JE 30 7/7/94 Soil 0-2 BP00166JE —_

- 4732JE 30 7/1/94 Soil 0-2 BP00166JE —_

4739]JE 30 7/12/94 Soil 3.8-15.9 —_ BH00164-169JE
4743]JE 30 7/12/94 Soil 3.8-15.9 _ BH00164-169JE

10394 4772]JE 30 7/28/94 Soil 0-2 BP00174JE —_
4773]JE 30 7/28/94 Soil 0-2 BP00174JE —
4774JE 30 7/28/94 Soil 0-2 BP00174JE —
4775]JE 30 7/28/94 Soil 0-2 BP00174JE —
4792JE 30 8/4/94 Sail 2.4-10.7 —_ BH00186-190JE

HAWP\FLATS\WWARPTIDRUMD.DOC
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TABLE 3

1994 WELL ABANDONMENT AND REPLACEMENT PROGRAM
DRUM CHARACTERIZATION SUMMARY
.Rocky Flats Environmental Technology Site

Drum
Site Drum Size Drum Drum Associated Associated
Number Number (gal) Date Filled | Contents Footage _ ‘BP’ Number ‘BH’ Number

10494 4501JE 30 6/13/94 Soil 2.1-104 — BH00120,23-26JE
4502JE 30 6/8/94 Soil 0-2 BP00154JE —
4503JE 30 6/8/94 Soil 0-2 BP00154JE —
4504)E 30 6/8/94 Soil 0-2 BP00154JE —
4505JE 30 6/8/94 Soil 0-2 BP00154JE —
4506JE 30 6/13/94 ~Soil 2.1-104 — BH00120,23-26JE
4507JE 30 6/14/94 Soil 2.1-10.4 — BH00120,23-26JE

10594 4493JE 30 6/8/94 Soil 0-2 BPOO153JE —
4495JE 30 6/8/94 . Soil 0-2 BPO0153JE —
4496JE 30 6/8/94 Soil 0-2 BP00153JE —
4497JE 30 6/8/94 Soil 0-2 BP00153JE —
4498]JE 30 6/10/94 Soil 2.6-12.2 — BHO00118,119JE; BH00121,122JE
4499]JE 30 6/15/94 - Soil 0-2 BP00156, 159JE —
4500JE 30 6/15/94 Soil 0-2 BP00156, 159JE —

10694 4508]E 30 6/9/94 Soil 0-2 BP00155JE —
4509JE 30 6/9/94 Soil 0-2 BPO0155JE —
4510JE 30 6/9/94 Soil 0-2 BPO0155JE —
4511JE 30 6/9/94 Soil 0-2 BP00155JE —
4512JE 30 6/16/94 Soil 2.7-10.9 BP00170JE BH00127-129JE

HAWP\FLATS\WWARPAT3DRUMD.DOC
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1994 WELL ABANDONMENT AND REPLACEMENT PROGRAM

TABLE 3

DRUM CHARACTERIZATION SUMMARY
Rocky Flats Environmental Technology Site

Drum
Site Drum Size Drum Drum Associated Associated
Number Number (gal) Date Filled | Contents Footage ‘BP’ Number ‘BH’ Number

10794 4690JE 30 6/20/94 Soil 0-2 BP00158JE —

4691JE 30 6/20/94 Soil 0-2 BP00158JE —

4692JE 30 6/20/94 Soil 0-2 BP00158JE —

4693JE 30 6/27/94 Soil 24-84 — BH00137-140JE
10894 4708JE 30 6/23/94 Soil 0-2 BP00165JE —

4709]E 30 7/15/94 Soil 43-8.1 — BHO00180-82, 85JE

4710JE 30 6/23/94 Soil 0-2 BP00165JE —

4711JE 30 6/23/94 Soil 0-2 BP00165JE —

4712]JE 30 6/23/94 Sotl 0-2 BP00165JE —
10994 4481JE 30 5/19/94 Soil 0-19.7 — BHO00101-110JE
11094 4480JE 30 5/20/94 Sotl 0-8 — BH00111-116JE

4482]E 30 5/24/94 Soil 0-9.75 BHOO111-116JE
11194 4751JE 30 7/8/94 Soil 0-2 BP00167JE —

4752]E 30 7/8/94 Soil 0-2 BP00167JE —

4753]JE 30 7/8/94 Soil 0-2 BP00167JE —

4754]JE 30 7/8/94 Soil 0-2 BP00167JE —

4761JE 30 7/20/94 Soil 3.29.0 . BHO00178, 79, 83JE

HAWP\FLAT S\WARP\TIDRUMD.DOC
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1994 WELL ABANDONMENT AND REPLACEMENT l"ROGRAM

TABLE 3

DRUM CHARACTERIZATION SUMMARY
Rocky Flats Environmental Technology Site

Drum
Site Drum Size Drum Drum Associated Associated
Number Number (gal) Date Filled | Contents Footage ‘BP’ Number ‘BH’ Number
11894 4704JE 30 6/22/94 Soil 0-2 BP00164JE —
4703JE 30 6/22/94 Soil 0-2 BP00160JE —
4705JE 30 6/22/94 Soil 0-2 BP00160JE —
4707JE 30 6/22/94 “Soil 0-2 BP00160JE —
4706JE 30 6/22/94 Sail 0-2 BP00160JE —
4749JE 30 7/14/94 Soil 3.7-16.5 — BH00170-175JE
11994 4698JE 30 6/22/94 Soil 0-2 BP00163JE —_
4699JE 30 6/22/94 Soil 0-2 - BP00162JE —
4700JE 30 6/22/94 Soil 0-2 BP00162JE —
4701JE 30 6/22/94 Soil 0-2 BP00162JE —
4702JE 30 6/22/94 Soil 0-2 BP00162JE —_
4750JE 30 7/14/94 Soil 3.5-84 = BH00176, 177JE
12094 4513JE 30 6/16/94 Soil 0-2 BP00154JE —
4514JE 30 6/16/94 Soil 0-2 BP00154JE —
4515JE 30 6/16/94 Soil 0-2 BP00154JE —
"4516JE 30 6/16/94 Soil 0-2 BP00154JE —_
4517JE 30 6/16/94 Soil 0-2 BP00154JE —
4534JE 30 6/24/94 Soil 2.1-104 —_ BH00120,23-26JE

HAWP\FLATS\WARP\T3DRUMD.DOC
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1994 WELL ABANDONME

TABLE 3

NT AND REPLACEMENT PROGRAM

DRUM CHARACTERIZATION SUMMARY
‘Rocky Flats Environmental Technology Site

Drum
Site Drum Size Drum Drum Associated Associated
Number Number (gal) Date Filled | Contents Footage ‘BP’ Number ‘BH’ Number
52194 4694]JE 30 7/1/94 Soil 0-13.2 BP00303JE —
52294 4695JE 30 6/30/94 Sail 0-13 BP00302JE —
52394 4530JE 30 6/30/94 Sail 0-30 BP00301JE —_
4531JE 30 6/30/94 Soil 0-30 BP00301JE —
4532]JE 30 6/30/94 Soil 0-30 BP00301JE —
4533]JE 30 6/30/94 Soil 0-30 BP00301JE —

HAWP\FLATS\WARPATIDRUMD.DOC
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TABLE 4
WELL INSTALLATION INFORMATION SUMMARY - FY84 WARP
Rocky Flats Environmental Technology Site

GROUND Toc ZONE
SURFACE | ELEVATION " OF -
ELEVATION ) COMPLETIO
" . o

10094 743087 2001932 56683.7 ALLUVIUM 2 NO
10194 740121 2088284 5938.3 ALLUVIUM PVC 2 07/08/84 071 1/04 35.33 NO
10284 742319 2003801 5623.8 ALLUVIUM PVC 2 07112184 07/12/04 7.19 - YES
10384 744347] 2003664 5650.4 ALLUVIUM PVC 2 08/0484_|_ 080484 10,51 NO
10584 752124 2088748 5818 ALLUVIUM PVC 2 06/10/84 06/10/84 10.64 NO
10894 752658 2088757 $757.3 ALLUVIUM PVC 2 NO
10704 753735] 2090860 5695.0 ALLUVIUM PVC 2 NO
10894 753948 2092348 5668.8 ALLUVIUM PVC 2 YES
10994 747431 2083268 5915.4 ALLUVIUM PVC 2 YES
11084 747260 20826927 5009.8 ALLUVIUM PVC 2 NO
11204 749435 2074305 8171.4 ALLUVIUM PVC 2 YES
11394 747847 2076297 61443 ALLUVIUM PVC 2 NO
11494 748148 2074287 8184.6 ALLUVIUM PVC 2 YES
11594 751808] 2075708 8113.6 ALLUVIUM PVC 2 NO
753880 ALLUVIUM 2 YES

11684 755770 2085008 5945.2 5947.68] ALLUVIUM
ALLUVIUM

11884 752860 2095268 5615.35] ALLUVIUM
11694 753276 2004759 §827.54] ALLUVIUM |
52194 749375 2084793 N/A NIA
52204 749008 2084904 N/A N/A
52394 748871 2084769 N/A N/A
80194 754135 2084831 N/A N/A NA NA N/A NA | AR ROT.
89204 754053 2084879 N/A N/A N/A NA N/A NA_| AIRROT, NA 12.00
69384 753985 2085132 N/A NA N/A N/A N/A NA | ARROT. NA 7.50
69404 754164 2084768 N/A NA N/A NA NA NA | ARROT. N/A 13.50
80504 754112 2084532 N/A NA N/A NA N/A NA | AIRROT. NIA 14.50
80694 754005 2084989 N/A N/A N/A NA NA_ | WA | AIRROT
; ABANDONED BOREHOLES %5
10494 753888 2088538 5759.8 N/A NIA | N/A | NA Sch8OPVC | 12
11184 743082] 2091944 - N/A NIA { NA | NA STEEL | 18

SER EXTENSIONS:
72093 752550 2083208 5983.8 6002.77 alluvium PVC 2 NA NA HSA 5210 | 13.07 | 44.049.0 081204 | ocan2m4® ND yos 499
72383 752552 2033198 5992.1 6001.83 alluium PVC 2 NA NA HSA 3900 | 973 | 2063886 0815/m4* | 08/1584° ND yes NP

See Appendix D for exact dl data.

AIR ROT. = alr rotary N/A = not applicable
bgs = below ground surface ND = not determined
CSG = casing NP = not penetrated
ft= foet PVC = polyvinyl chloride
HSA = hollow-stem anger TOC = top of casing
1D = Inside diameter # = dates the riser extenslons were added

in = inches o= d below ground surt




TABLE §

1994 WARP SPECIAL BORING INFORMATION SUMMARY
Rocky Flats Environmental Technology Site

s

R AAT GEOTROICA
52194] 749375] 2084792 5978.68] Yard 4.50 NA NA NA NA 13.20} 07/01/94 NA NA NA Grout In place 07/01/84
52204] 749008] 2084904] 5982.3] Yard 800l NA NA NA NA 13.00] 06/304]  NA NA_| NA |Groutinpiace| __oeroms
52394 748871 2084768 5987.6] Yard 8.00 NA NA NA NA 30.00] 068/29/94 NA NA NA Grout in place 07/01/94
: : 3 : Ty
89194] 754135] 2084631] S5956.3] NBZ 13.00] __9r16/4 20,00 8.00] 8oPvcC | 18500[09/2194]  180.00] 09/21/94] Century | Groutin 08122194
692941 754053| 2084878 5852.7f N.BZ 12.00 9/19/94 18.00 8.00/ 80PVC 240.00] 09/21/94 235.00] 09721/84] Century | Grout in place 09/30/94
69394 753085| 2085132| s9483| NBZ 7.50] __or0m4 18.00 8.00] 80PvC | 24000092284  235.00] 092294 century [ Groutinpiace|  car0ma
69494] 754184| 2084768 5§954.4] N.BZ 13.50 923194 20.00 6.00| 80PVC 230.00] 09/26/94 220.00] 08/27/94] Century } Grout in place 10/03/84
69584| 754112] 2084531| s0seq| NBz 1450 orams 20.00 6.00] sopvc | 170.00]00r6/m4]  165.00] 09r26/94| Century | Groutinpiace| 0872884
69694 754005] 208as80| s951.2] NBZ 13.00] _ or7m4 20.00 6.00] sopvc | 230.00[09r8m4]  22500[ 09/28/4[ Century | Groutinplace] _or20/4}

See Appendix D for exact coordinate data.

bgs = below ground surface
GP

= geophysical

NA = not applicable
N.BZ = north buffer Zone
PVC = Polyviny Chloride

True State Plane Coordinates
(North American Datum, NAD 27)

hwpitstewarpiSbo e 11725/04

T-6 (Page 10of 1)



TABLE 8

1994 WARP VIDEO LOGGING DATA
Rocky Flats Environmental Technology Site

Slot/Screen
5074 08/29/84 11 Dry 13,68.7 13.75 Hand cut slots Abandonment
5174 |08/29/94 11 8.95 1,3,5-6,8,10 13.85 btoc Hand cut slots - Abandonment
5274 [08/29/94 6 6.78 0-7.35 7.35 Perforations every 4 In. Abandonment
5374 08/05/94 16 19.45 btoc 3,5,7,9,11,13 19.7 Hand cut slots Abandonment
5474 08/05/94 16 11.57 btoc 4,6,8,10,12,14,15 20.09 btoc Hand cut slots. Abandonment
5574 |08/05/94 3 Dry 9,14,19,24,30 33.04 btoc Hand cut slots . Abandonment
5674 |08/05/94 15 Dry 0-17.6 17.6 Perforations every 4 in. Abandonment
5774 08/05/94 14 Dry 4,56,8,10,12 15.65 btoc Casing broken off just bgs, Hand cut slots Abandonment
5874 |08/05/94 17 17.65 5,7,9,11,13,15 19.98 btoc Very dirty, hand cut slots Abandonment
5974  [08/05/94 12 13.53 btoc 2,4,7,9,11 13.99 btoc Hand cut slots Abandonment
6074  |08/10/94 15 Dry 4,7,89,10,13 18.2 btoc Hand cut slots Abandonment
68174  |08/10/94 15.5 Dry 457,9,11,12.5,15 18.4 btoc Hand cut slots Abandonment
6274 |08/05/94 16 10.00 btoc 4,6,7,9,11,13,15 20.01 btoc A little debris/dirt, Hand cut slots Abandonment
8374 |08/24/94 16 14.92 6,9,11,12,15 18.54 btoc Water Is clear, Hand cut slots Abandonment
6474 |08/05/94 28 18.27 14,17,19,21 30.63 btoc Turbid water 26-28 ft, Hand cut slots Abandonment
8574 08/05/94 27 11.74 13,17,20,23 29.4 btoc Hand cut slots. Abandonment
6674 08/10/94 15 12.75 1,3,4,7,10,13 17.77 btoc Hand cut slots Abandonment
6774 |08/24/94 58 39.7btoc | 3,6,12,15,20,21,25,29,35 58.74 High Turbidity prevented observations below water leve! Abandonment
2087 [08/29/94 113 100.00 107-113 1t 118 Screen In good condition, Hand cut slots No action
5887 |08/24/94 22 12.98 btoc 4-22 ft 25.35 btoc Screen In good condition, Measured from Inner casing No action
7287  |08/24/94 10 8.95 btoc 457 f 10.45 btoc Screen In good condition, Measured from outer casing No action
B302989 |08/03/34 9 5.00 358f 8.9 Screen in good condition, Trace roots In screen, clean No action
B317189 |08/24/94 49 Dry 60-75 ft 79.85 btoc Obstruction at 49 ft, casing twisted from 43-48 ft Abandonment
31791 |08/24/94 14 14.30 btoc 7-14 ft 16.9 btoc Screen in good condition, Very turbid No action
35691 |08/24/94 18 19.40 btoc 16-27 ft 30.45 btoc Bend In well casing at 17 ft, measured from outer casing Abandonment
24193 {08/25/94 73 27.57 btoc 22-72 ft 77.45 Poor visibility Abandonment
24393 [08/25/94 72 26.4 btoc 22-72 ft 75.55 btoc Abundant algae Abandonment
24993 [08/25/94 72 26.53 btoc 23.721# 71.55 Loose visibility at 67 ft Abandonment

- Information was obtained from the logbook of Mark Wood 8/2/94 - 9/7/94,
- Recommendations made by Mark Wood (WARP designee).

- Camera measurements were made from ground surface.

- if stated, depths were measured below top of casing (btoc)

- if not stated, depths were measured from a point that was not noted in the logbook
- See Appendix D for coordinate data.

h:\wp\flats\warp\tbviog.xds 1/31/95
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JNEG=G ROCKY FLATS Kjv

INTEROFFICE CORRESPONDENCE  —F 178(

DATE March 17,1994

TO . T. P. O'Rourke, OU11 Manager, Bldg 1080, X8577, D5475

FROM  E. A. Keil, Envir. Coordinator ER-FOM, Bidg. 080, X8642, D4405 ' L
SUBJECT EPA Waste Code Concurrence for OU-11 Drilling Program '

REF Phase | RFI/RI Health and Safety Plan OQU-11"!

Due to finding number #393-WM-00S-891-005-008 Improar Labeling of Hazardous Waste an

Action Plan was implemented by Environmental Operations Management to correct this situation
and hopefully provide guidance and satisty all concerned.

The responsibility for the determination of EPA Codes and Compatibility Codes for hazardous
waste remains with the OU Manager, on behalf of EG&G Rocky Flats Inc. and operating under
standard operating procedures and training provided and approved by EG&G Rocky Flats Inc., ER-
EOM has determined, using your work plan, the possnble hazardous waste that may be contained in
the OU11 IDM.

The following are the hazardous waste constituents and EPA codes ER-EOM has determined may
be in the OU11 drums of IDM:

Carbon Tetrachloride FOO1
Chromium : - DOO7
Trichloroethylene (TCE) F001
Tetrachloroethylene (PCE) F0o1
Beryllium P0O15

if the above listed chemical constituents and EPA codes meet with your approval please sign
below giving ER-EOM your concurrence. If you feel additional EPA codes need to be deleted or
added please list them below and give ER-EOM references and documentation for the changes.

| concur with the above listed chemical constituents and EPA codes for the OU11 IDM drums.

gt VZ_\ /0/// 79 |30
,

T. P. O'Rod
gu? %Znagée @M gm ) p 0/ (

Dy At aconde

e /i/““gg

CC: M. C. Broussard
S. L. Myrick

EG&G ROCKY FLATS, INC., ROCKY FLATS PLANT, P.O. BOX 464, GOLDEN, COLORADO 80402-0464 (303) 966-7000




- JNEGsG ROCKY FLATS - :

INTEROFFICE CORRESPONDENCE

DATE Aprii 7, 1994

TO T. P. Lovseth, WARP Manager, Bidg. 080, X8706, D5134
FROM . E. A. Keil, Envir. Coordinator ER-FOM, Bldg. 080, X8642, D4405

SUBJECT EPA Waste Code Concurrence for WARP-84 Drig. Program

REF WARP-94 EPA Waste Code Concurrence ltr dated 4/6/94 (See attached)

Due to finding number #93-WM-00S-891-005-008 |mproper L abeling of Hazardous Waste an

Action Plan was implemented by Facility Operations Management to correct this srtuanon and
hopefully provide gundance and satisfy all concemed.

The responsibility for the determination of EPA Codes and Compatibility Codes for hazardous
waste remains with the generator/Project Manager, on behalf of EG&G Rocky Flats Inc. and

operating under standard operating procedures and training provided and approved by EG&G
Rocky Flats Inc., ER-FOM has determined using your EPA waste code concurrence the possible
hazardous waste that may be contamed inthe WARP-94 IDM.

The following are the hazardous waste constituents and EPA codes ER-FOM has determined may
be in the WARP-34 drums of IDM:

Carbon Tetrachloride (CCl 4) FOO1
Trichloroethylene (TCE) F0O01
Tetrachloroethylene (PCE) F001
Acelone Foo3
Toluene F0O05
Lead (Pb) D008
Chromium (Cr) - D007
Barium (Ba) D005
Cadmium (Cd) D006
Mercury (Hg) D00s
Arsenic (As) D004

It the above listed chemical constituents and EPA codes meet with your approval please sign
below giving ER-FOM your concurrence. If you feel additional EPA codes need to be deleted or
added piease list them below and give ER-FOM references and documentation for the changes.

I concur with the above listed chemical constituents and EPA codes as defined in our preliminary
waste characterization dated 4/6/94 on a well by weli basis for the WARP-94 IDM drums.

//"'"Taﬁlo V‘:e/%

T. P. Lovseth
WARP-94 Project Manager

CC: M. C. Broussard
S. L. Myrick

EG&G ROCKY FLATS, INC., ROCKY FLATSPLANT, P.0. BOX 464, GOLDEN. COLORADQ 80402-0464 (303) 965-7000




MEMORANDUM

TO: E.A. Keil, Env. Coordinator ER-FOM, Bldg. 080, X8642

FROM: M.R. Wood, ES&E/Geosciehces, Bldg. 080, X8784 “‘-“3""“9\
T.P. Lovseth, ES&E/Geosciences, Bldg. 080, X8706‘7(7L0H

- DATE: April 6, 1994

SUBJECT: EPA Waste Code Cohcurrence for WARP FY9% |

As part of the Readiness Review process we have prepared two tables outlining the applicable
EPA waste codes for drums generated during WARP FY94 field activities. One table pertains
to drums generated during well abandonment activities and the second table pertains to new
well installations activities. Due to the plant wide scope of the WARP FY94 field activities
the potential contaminants of concern were based on most probable Operable Unit (OU)
contaminants to be encountered per well location. Site specific waste characterization will be
performed in accordance with the appropriate SOPs and the target analytes for laboratory
analysis will be OU specific. ‘ A ‘




o

WARD 17794

NEW WELL INSTALLA'TTON PRELIMINARY WASTE CHARACTERIZATION

i o - Replacement Well . 2. OU .

‘Well Number *| orarea of Placénient: ;|- Referé ‘¥ Potential Contami ‘Applicable EPA Codes’
10094 4087 toluene, acetone, TCE, P'b F00s, IF003, IF001, D008
10194 SOU1TL OFF QU2 CCM, PCE, 'ICL, Ia F001, D007, D004, D006, DO0S
10294 13303089 CCWY, PCE, 'I'CE, Pb, Cr 001, F001, IF001, D008, D007
10394 41491 CCl4, PCE, TCE, Pb, Cr 001, IF001, IF001, D008, D007
10494 NO NAMI GULCII acctone, Pb, g IF003, D00Y, D003
10594 EAST OF POND A-1 acclone, Pb, 11g 003, 12009, D008
10694 LIAST OF POND A-3 ou6 acclone, Pb, lig 1°003, D009, D008
10794 WALNUT CREEK 0ouU6 acclonc, Pb, Hg 1003, D009, D008
10894 WALNUT CREEK Qu6 acetonce, Pb, g I:003, D009, D008
10994 881 I1ILLSIDE OuUs CCI4, PCE, TCE, I'b, Cr I:001, IF001, 001, D008, D007
11094 881 HILLSIDE ous CCM, PCE, TCE, I'b, Cr 001, FF001, IF001, D008, D007
11194 WESTOF POND D-2 | SITEWIDE | [icld screen in accordance with FO.23 — landfill Not Applicable
11294 WEST OIF OU11 QUl11 ficld screen in accordance with FO.23 — landfiil Not Applicable
11394 WEST O QU11 OUl! ficld screcn in accordance with 1°0.23 — landfill Not Applicable
11494 WIEST OIF OUlI SITEWIDE | ficld screen in accordance with FO.23 ~ land(ill Not Applicable
11594 UPPER ROCK CREEK] SITEWIDE | ficld screen in accordance with IF0.23 — landfill

Not Applicable




Revision: Apnil 0, 1994 WARD FY94 = WIELL ABANDONMENT WASTL: CHARACIERIZATION

Well { Abandonmen OU-IIISS Bmldmg = Wasle Ch1ractc pafion i
No. | - Method No. or- . . Potenti: 1 Conlnmln in
Arca - In Soil-
0154 Pull OU4-101 [ Noflond 207 ’CL:, Cr, As, Cd, 3a 17001, D007, D004, D006, DOOS
0254 Pull QUI0-Adj 214 | South 0[930 | CQd, Cr, I'CE, PCE, Cd 17001, D007, IF001, IF00 1, D006
035 I"ull QUI0-Adj 214} South of 980 | CQ4, Cr,'I'CL, 'CE, Cd 17001, D007, FOO1, FO01, D006
5070 | CSG Destruct OU9-Adj 124 Iastof 774 1 CQ, Cr, I'CE, PCE I:001, D007, IF001, 17001

75170 | Abdnin Place]  OUS=118.1 | Northof 776 | CQ4, Cr,'ICE, PCL F001, D007, F001, FO01
§270 1 Abdnin Place] OU8-118.1 North of 776 | CQ4, Cr, TCE, PCE 7001, D007, I7001, 17001
5570 | CSG Destruct Sitewide South of 980 | uncontaminated surface arca inside PA (AAC) !

5670 | Pull QUB-Adj 118.1]  Westof 701 | CQd, Cr, TCL, PCEE 17001, D007, IF001, IF00 1
S071{ Abdnin Place| QUII-AJj 122 South of 441 | CQ4, Cr, TCE, PCE [F001, D007, IF001, 100 ¢
3171 | Pull QUB—Adj 150.4| LEastol707 | CQd, Cr,ICL, PCE 1001, D007, 001, FOO1 .
$271 | Abdnin Place QuU9-124 Iastof 774 1 CQ4, Cr, TCL, PCIE 1F001, D007, IF001, IFO01
5671 { Abdn in Place ou9-122 SEol122 |CQd, Cr, TCE, PCIE [F001, D007, FFOO1, IF001
5771 | Abdnin Place] PCB/RAD Arca| Iiast of 779 | PCUs, plutonium ‘ i
5871 | Abdnin Place| OU4—Adj 150.8] Iiastof 779 | PCE, Cr, As, Cd, Ba FF00 1, D007, D004, D006, DOOS
5971 | Abdn in Placej] QUI5~AJj 179| North of 865 | CQ4, Cr, I'CL, PCE 1001, D007, FOOL, [F001
6071 | Abdnin Place] OUIS—Adj 179] Westof 865 | CQ4, Cr,'ICE, PCEE 1001, D007, FOO1, 17001
6271 | Abdnin Placc] OUI4—Adj 162 ] Wesl of 889 | CQd, Cr, TCL, PCE 1°001, D007, IF001, F00 1

0184 Abdnin Place QU8-172 West PA | CQ4, Cr, TCE, I'CE [F001, D007, [F001, FO01
0284 Abdn in Place QUE~172 West PA .| CQ4, Cr, TCE, PCE IF001, D007, IFO01, YOOI
0384 AbLdnin Place] - OU9-121 West of 707 | CQ, Cr, TCE, PCIE 1°001, D007, IF001, IF00 1
0484 Abdnin Place Sitewide West PA [ CQd, Cr, TCL, PCE IF001, D007, FO0L, FOO L
0584 Abdn in Place] OUB~Adj 123.1]  South PA | CQd, Cr, TCE, PCE IF001, D007, F001, FOO1
0684 Abdn in Place Sitewide South PA | CQd, Cr, TCE, PCE [F001, D007, IF001, I°00 1
0784 Abdnin Place] OU9-Adj 121 Eastof PA | CQM, Cr, ICE, PCE 17001, D007, F001, [FO01
088YH Abdnin Place 0uU9-121 North of 444 | CQd, Cr, 'V'CL, PCE 17001, D007, FOO1, IF001
0984 Abdnin Place] OUI13-Adj 117.3]  7th Street | CQd, Cr, TCE, PCE . F001, D007, IF001, FF001
1084 Abdn in Place Sitewide SEof707 | CQ4, Cr, TCL, PCIE [F001, D007, F001, FOO1

Note: * Field screen in accordance with FO.23, if clean spread on ground

** Will collect soil sample for waste characterization prior to-abandonment




APPENDIX B

LITHOLOGIC BOREHOLE LOGS

Borehole Number Total Depth(feet) Number of Pages
10094 8.40 1
10194 52.20 6
10294 17.00 2
10394 10.70 2
10494 : 10.40 2
10594 ’ 12.10 2
10694 10.90 2
10794 8.40 1
10894 10.20 2
10994 19.70 2
11094 ) 9.70 1
11194 9.00 1
11294 78.50 8
11394 75.30 8
11494 69.50 7
11594 65.90 7
11694 30.20 4
11794 - 30.00 3
11894 17.00 2
11994 8.40 1
52194 13.20 2
52294 13.00 2
52394 30.00 3
69194 185.00 19
69294 240.00 24
69394 240.00 24
69494 230.00 23
69594 170.00 17
69694 230.00 23
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